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Art. 34 .--The Leaf-mining Insects of New Zealand: Part III 

belonging to the Genera Agromvza (Fallen) and Phytomvza (Fallen) 



(Dipt era). 


By Morris N. Watt, F.E.S. 


[Read before the Wanganui Philosophical Society. 28th October , 1921 ; received by Editor. 

3 1st December , 1921 ; issued separately, 12th May f 1923.] 


Plates 38-41. 


These minute flies have been greatly neglected in New Zealand, only two 
species being quoted by Hutton* — A. australensis Mik. and A. fuivifron s 
Hutton. The former I have been unable to trace, and, owing to the 
paucity of its description, have been unable to include it in the key to the 
New Zealand species. The description has been placed at the end of this 
paper. Through the courtesy of Mr. Speight. Director of the Canterbury 
Museum, I have been able to examine the type specimen of A. fuivifron s. 
This was found not to belong to the genus to which it was assigned : it 
was sent to Monsieur Tonnoir at the Cawthron Institute, who places it in 
the Milichinae. T. W. Kirk has several times mentioned P . nigricornis (the 
cineraria-fly, marguerite-fly), and P. chrysanthemum (the chrysanthemum- 
fly) in the Neiv Zealand Journal of Agriculture. It appears very probable 
that these are identical, and that it is the same fly that attacks the thistle. 
The latter fly was sent to the British Museum, and identified there as 
P. albiceps Mg. I have received many specimens of the younger stages 
of the fly mining in the cineraria in different parts of New Zealand, but. 
have so far only succeeded in rearing parasites. In all cases P. albtcep s 
was mining in thistles in close vicinity to the cineraria- plan ts.f 

Most of the species dealt with in this paper have been under observation 
for several years past ; fair series of the imagines have been reared from 
the mines, and from these good normal specimens have been selected for 
the types. There appears to be little variation, and in the chaetotaxy this 
tends in the direction of addition of setae ; such addition, however, is rarely 
bilateral, and the additional setae are usually under-developed. Specimens 
of most of the species were sent to the Imperial Bureau of Entomology, 
British Museum, and to Mr. J. R. Malloch, of the United States Depart- 
ment .of Agriculture, Biological Section, Washington, for verification, and 
I have to thank Mr. Malloch for much aid in drawing up the descriptions 
and in selection of the names. I should also like to thank Dr. TiUvard, 
of the Cawthron Institute, for much help given in these and earlier papers. 

The chief generic characters of Agromyza as given b\ Mr. Malloch are 


Generic Characters of Agromyza.% 

“ Head of normal size ; frons broad, from one- third to 
one-half the head- width ; ocelli on a slightly raised portion 


a little over 
the ocellar 




* Hutton, Synopsis of the Diptera Brachycera of New Zealand, 1 vans. A. A. mxi., 

vol. 33, p. 93, 1901. . , , t 

t Since writing the above several specimens of P. albictps have been reare 

mined leaves of the cineraria. •. _ 

t Malloch, A Revision of the Species in Agromyza Fallen and Cerodotdho Rondam, 

A nnals oj Ent . Soc. of America, vol. 6, p. 269-340, 1913. See also MALLOCH.ASynopss 

4.1 _ ^ \ , m __ 77 o A7„* Hi mm* T?n) nn 127-54. T)l. 4-0. 191o. 
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triangle, so distinct in the Oscinidae, seldom traceable ; orbits distinct, 
3-5 pairs of orbital bristles present anterior to front ocellus ; one pair of 
bristles on ocellar region, slightly behind anterior ocellus, pointing forward 
and slightly divergent, vertical row consisting of two central divergent 
and two outer convergent bristles ; post-vertical bristles divergent ; face 
nearly straight in vertical outline, or slightly concave, slightly keeled in 
centre, or unkeeled ; mouth-margin not produced ; antennae of moderate 
size, or third joint enlarged, but never elongate or produced at apex; 
second joint with at least one dorsal setula ; arista bare or pubescent, 
never plumose ; cheeks linear or broadened posteriorly, sometimes one- 
half as high as eye, bristles confined to margin, vibrissa generally notice- 
ably differentiated ; proboscis membranous, not elongated noticeably nor 
geniculate ; palpi normal. Mesonotum with 2—4 pairs of dorso-centrals ; 
mesopleurae with 1-3 long posterior bristles as well as generally a number 
of setulae ; one or two bristles above mid-coxae and generally numerous 
setulae ; propleural bristle strong ; squamae distinct. Ovipositor of female 
generally with base chitinized, apex seldom protruding ; male hypopygium 
of moderate size, not incurved. Legs without preapical bristle on dorsal 
surface ; end spurs weak. Wings with subcostal vein weak, sometimes 
incomplete, but generally complete and ending very near to first vein, or 
fused with first at near apex ; costa at end of subcosta uninterrupted, or 
only slightly so ; costal vein with very short hairs which are, with exception 
of two slightly more distinct at end of subcosta, of almost equal length 
to beyond middle of wing ; cross-veins near to wing-base, or the outer 
one at, or slightly beyond, wing-middle ; posterior basal cell always 
complete though small ; anal vein (sixth) distinct ; costa to third vein, 
slightly beyond it, or to fourth. This last character is dilficult to dis- 
tinguish sometimes, and is not of sufficient importance to permit of the 
relegation of those species having costa to only third vein to a differen 

genus from those with costa to fourth.'’ 

The essential character of the genus Phytomyza as differing from tie 

above is the entire absence of the outer cross-vein. 

A rather remarkable difference in the dehiscence of the two genera (as 
represented in this paper) should be noticed. In a typical pupa there are 

two sutural lines along which splitting occurs at dehiscence, — a transverse 
suture extending right round the pupa about the centre of the fourt 
segment, and a horizontal one extending from this right round the anterior 
end of the pupa beneath the anterior respiratory processes ; on deftiscenctJ 
therefore, the anterior three and a half segments become divided into a 
dorsal half (containing the anterior respiratory processes) and a 'C*) ra 
half, both becoming more or less separated from the rest of the pupanuim 
the dorsal half more so than the ventral. In those pupae that ptj0M*| 
within the mine and extrude the anterior respiratory processes throug 
the cuticle, the dorsal half of the anterior three and a half segments i 
flattened into a more or less specialized head-plate. In the genus 
it is the dorsal plate, with its respiratory processes, that un 
the greater amount of separation from the puparium. In S en , 
Phytomyza , on the other hand, the head-plate consists of the fl a t 
\ entral half of the anterior three and a half segments, and it 18 
that is lifted for the exit of the imago ; and, though -the n® 5 
respiratory processes are extruded from the mine, and at first sight ^ . Bin 
to belong to the head-plate, they are not lifted with it, but- rew 
attached to the dorsal half. " ' 
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Key to New Zealand Species of Aoromyza. 


1 . 

2 . 

3. 

4. 


Thorax with three pairs of strong (loreo-central bristles; head, 
including antennae and palpi, black 

Thorax with four pairs of doreo-ccntrals. the anterior two pairs 
sometimes much weaker than the posterior pairs 
Each orbit with four strong bristles 


Each orbit with thiee strong bristles 


• • 


Femora largely or entirely black or fuscous 
Femora largely or entirely pale yellow 

Anterior two pairs of dorso-centrals much weaker than posterior 
pairs ; penultimate section of fifth wing-vein not half as long 
as ultimate 


Anterior two pairs of dorso-centrals but little weaker than the 
posterior pairs ; penultimate section of fifth wing- vein over 
half as long as ultimate 

5. Scutellum broadly yellow ; three orbital bristles 

- w V * 99 

Scutellum obscurely greenish-grey ; four bristles to each orbit . . 

6. Scutellum almost entirely pale yellowy only blackened on sides ; 

penultimate section of fourth wing-vein not over one-third 
as long as ultimate section of fifth 
Scutellum almost entirely glossy black, only the anterior lateral 
angles slightly yellowish ; penultimate section of fourth wing- 
vein at least half as tong as ultimate section of fifth 

7. Each orbit with four strong bristles 
Each orbit with three strong bristles 

8. Pleura yellow, with a large blackish spot on stemo-pleura and a 

smaller one above hind coxa 


Pleura entirely yellow 



3 

umbrina n. sp. 

umbrinella n. sp. 

4 
6 


fl avolaleralia n. sp. 

5 

flavocentralis n. sp. 
uwbrosn n. sp. 


7 


8 

eitreifemorata n. sp. 
cliarithi n. sp. 

flavophura n. sp. 
flavopleura v a r . 
carta n. var. 


(13.) Agromyza umbrina n. sp. (The Veronica Blotch-flv). 

The Imago. 

Male. Frons more than half the width of the entire head, dark grey 
to black with a slight yellowish tinge; antenuae, palpi, genae, occiput, 
and ocellar triangle black ; proboscis yellowish ; eyes dark red-brown : 
each orbit with four strong bristles ; ocellar and post-vertical bristles 

strong ; arista pubescent. 

Thorax black, shining ; lateral margins in front of wing-bases yellowish ; 
four to six series of setulae between the three pairs of dorso-centrals ; 
prescutellar acrostichals absent ; scutellum entirely black. 

Abdomen dark greenish-grey to black, shining ; ventro-lateral margins 
obscurely yellowish : under-surface lighter grey tinged with yellowish. 

Legs black ; upper joint of tarsus paler. 

Wings (fig. 21) greyish, bases yellowish, veins black. Costa to apex of 
fourth vein, the latter ending in the tip of the wing ; penultimate section 
of fourth vein about one-sixth as long as ultimate, and one-fourth as long 
as ultimate section of the fifth. Halteres lemon-vellow. 

Female similar to male, slightly larger. 

Length, about 2*5 mm. ( ,'). , 

Type in author’s collection ; reared from mines obtained in Botanical 

Cardens, Dunedin. 

Distribution . / 

At present only recorded from Dunedin, where it is fairly common. 
Imagines easily reared from the mines, but more easily caught while resting 
on the leaves of the food-plant; the younger leaves and young buds are 
Ike most favoured situations in which to find the flies ovipositing an 
feeding. To be found throughout the summer months ; there may be 
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three to four generations. Imagines found in the greatest nuniwiwduiiul 

February, April, October, and December. 

Easily distinguished from A. fiavocentralis , also common on the same 

food-plant, by its darker colour, and especially by absence of yellow spot 

on the scutellum, which in the latter species is a most conspicuous mar . 


s*. ' ^ > - 1 a . . ; Food-plants. 

Has been reared from Veronica speciosa , V. salicifolia (koromiko), and 
a number of the larger-leaved hybrid veronicas. 


* Egg-laying and Larva. 

Ova laid singly and deposited in minute pockets under cuticle of the 
leaf. Youngest leaves most favoured. No fixed situation on the leaf, 
though majority of pockets constructed in vicinity of midrib, and practi- 
cally invariably on underside of leaf, this, of course, being the outermos 
and only available surface in the buds, which are the favourite site or 
ovi position. Duration of egg stage not known ; possibly not longer t an a 

fortnight. . ■ ». M 

Full-grown larva about 4 mm. in length, yellowish-green, shiny, rasi 

moult takes place in preliminary gallery on underside of leaf ; second mou 
normally about 6 mm. along the mine on upper side of leaf. Pharyngea 
skeleton fairly stout ; number of teeth on mandibular selerite in all t ret 
instars is two. Length of pharyngeal skeleton, exclusive of mandib ar 
selerite — first instar, 0*20 mm. ; second instar, 0*30 mm. ; third instar, 
0*43 mm. Length of mandibular selerite — first instar, 0-03 mm. ; secon 
instar, 0*05 mm. ; third instar, 0-08 mm. 


The Mine. (Plate 38, fig. 3 ; Plate 40, fig. 6.) 


Gallery 


Mine is a composite one, consisting of gallery and blotch. 

narrow an® so clMM 

■Ml 


portion mainly situated on under-surface of leaf ; 


looped back and forth that the various portions eventually anastomose 

form a false blotch ; this part of the gallery may be 4-7 cm. in lengt , 
owing to looped character the false blotch will rarely exceed 1*5 cm. 
length ; direction is in the long axis of leaf, and mine usually close *8^!^ 
midrib; colour pale green, earlier parts whitish; frass scanty, very > 
scattered. Many larvae spend the winter months in this preliHMP*^W|g 

of the mine. flMiwt 

Larva sooner or later leaves under-surface and mines close up a & _ 

upper cuticle, the mine rapidly widening so as to form eventually a I 

shaped blotch. Margins shallowly dentate. Average size of blotch-- 

2*5 cm. ; greatest diameter, 1*25 cm. Direction of blotch, as a rU e, er j oU8 
region of midrib towards apex of leaf ; midrib does not . a cen tral 
obstruction to this part of mine. Blotches most commonly found in 0 f 
third of leaves. No indication of blotch on underside of leaf, P« ce v pC0 Qies 
course, preliminary gallery; on upper surface the colour rapidly e ^ 
dark brown or grey, in fresher portions dark green in centre and pale ^ 

margin. Cuticle over blotch becomes crinkled and mine has ®J^ ea jf/ ee( iing 
being slightly inflated. “ Herring-boning,’’ caused by larva’s habit, o ^ 

(see Plate 38, fig. 3), very marked. Frass coarse, of semi-fluid ®® ns |f a jn 
relatively scanty, deposited mostly on roof of mine in track of 7V,h es of 
larger leaves several mines occupy same leaf, but galleries and b 0 
different larvae never anastomose. 
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The Pupa. (Plate 38, fig. 4; text-figs. 11, 12.) 

Pupation, consisting of hardening of larval skin, takes place within 
blotch-mine, and, except for a short, white thread extending from anal 
aperture to floor of mine, pupa lies free within blotch. Dorsum of pupa 
evenly rounded, greatest height about middle ; 


segments well rounded 


and become narrowed cephalad, practically devoid of sculpture, but bear 
four or five rows of very minute spines on sides anteriorly ; just below 
mid-lateral line each segment slightly prominent anteriorly, an obscure 
shoulder being thus formed ; in mid-dorsal line segments are somewhat 
hollowed cephalad. Anterior respiratory processes short and set close 
together on small prominence ; they project almost directly upwards and 
outwards, are expanded at tips, and are slightly overhung by first- 
segment ; second segment tends to overhang first, and the next to last 
segment is prominent posteriorly. Posterior respiratory processes relatively 
large and prominent, mushroom-shaped ; below them last segment bluntly 
prominent and shows the slightly sunken anal aperture. Colour of pupa 
rich dark brown, assuming a black colour prior to emergence of flv, due 

_ — |j ^ - m - m m % % • 


to dark colour of this latter ; empty pupa-cases a rich golden-brown. 


Average dimensions : Length. 2-6 mm. 


greatest dorso- ventral 



> 


meter, 1*2 mm. ; greatest lateral diameter, 1*45 mm. 

On dehiscence dorsal halves of first three and a half segments lift uj 
in one piece, ventral halves of same segments also break away in one piece 
around transverse suture. Both plates, however, remain more or less 
attached to puparium by pieces of membrane. Emergence of fly has not 
been observed, and it is difficult to understand just how it is done . it i-> 
known that it emerges by means of a short slit in upper surface of leaf at. 
margin of blotch ; possibly this slit is prepared by larva, but no sign of it 
has been found in mines from which flies had not yet emerged. 

Duration of pupal period, about thirty days, normally. 


(14.) Agromyza umbrinella n. sp. (The Minute Veronica Blotch fl\ ). 


Male. 


The Imago. 

Head black; frons with obscure greyish tinge; 



obscurely yellowish ; eyes dark red-brown; each orbit with time strong 
bristles; ocellar and post- vertical bristles strong and of nearj <<jua siz 
Thorax— dorsum black; three pairs of strong dorso-central bristttp ■ « 
setulae betwe<*n them sparse, and arranged in three or our ict| | | 
series ; pleural sutures obscurely yellowish ; lateral margin o mrax 
front of wing-bases obscurely yellowish ; scutellum black, o scure y gr . 



m centre. 


sides 


Abdomen dark grey ; tergites tinged with yellowish posteriorly ; 
and under-surface yellowish. 

. Wmgs b (fit' 22) dark grey, veins black. Penultimate section of fourth 
vein about one-eighth the length of the ultimate, and about one-fift 
long as ultimate section of the fifth; halteres lemon-ye ow. 

f7St author's collection ; bred from mines from Woodhangh Gardens, 


Dunedin. 


Distribution. 


oodhaugh 


.rirsi; discovered in ttuuuimugu - OIU «; m( , M 

by Mr. W. G. Howes. Not by any means a common an . p 
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have only been procured by rearing from the mines. Has been found 
on Swampy Hill. Dunedin ; and I have found the mines at an eleva- 
tion of 3,000-5,000 ft. on north and south sides of Mount Ruapehu in 
January, 1921 and 1922 (scarce). In Dunedin imagines have emerged 
towards end of March, and during September. 


Veronica Colensoi. 


Food-plant. 


*'9 * i * Egg-laying and Larva. 

Eggs laid singly in minute pockets beneath under-cuticle of leaf. From 
examination of large number of specimens position of egg-pocket appears 
constant close against outer margin of leaf and about 3 mm. from apex. 

Full-grown larva about 2 mm. in length, pale greenish-orange, shiny. 
Particulars of stadia and duration of larval existence unknown. Pharyngeal 
skeleton of final instar 0*35 mm. long, exclusive of mandibular sclerite ; 
this latter process possesses two teeth, its length being 0-07 mm. 


The Mine. (Plate 40, fig. 7.) jl 

Course of mine very constant, direction at first being along margin 
of leaf towards apex ; here, crossing midrib, it continues down opposite 

/ toward s base. From egg-pocket to midrib, gallery narrow and 
expanding but little ; then, however, widening rapidly so as soon to occupy 
whole of one-half of leaf. Margins of gallery minutely irregular. Up to 
tlllB time mine entirely on underside of leaf, there being no evidence of 
it on upper , larva now commences to mine close under upper cuticle and 
excavates a blotch, which, as a rule, includes entire upper surface of 
leaf; occasionally only half leaf may be blotched, and in such cases it 
is usually distal half. Midrib is no barrier to progress of blotch. Frass 
rt atrve y plentiful, black, semi-viscid, and in gallery forms a more or 
ess un ro 'en expanding central band ; in blotch it is distributed more 
ap azard. Early part of mine pale green with darker centre and almost 
", i 6 ma rgins > older blotches containing pupae entire upper surface 
o ea more or less rich grey-brown, paler and with yellowish tinge around 
margin. Completed mine has characteristic inflated appearance, as 
ough the leaf had been blown out. Average length of gallery, 1 cm. ; 

average area of blotch, 20 sq. mm. Discoloration of leaf does not extend 
levonc joundaries of mine. Nev<*r more than one mine in a leaf. 


itpa. (Figs. 3 and 4.) 


thread 


within blotch-mine, where, except for short 
SiT 8 lts P°^ enor e nd to floor of mine, it lies free. Colour at first 
thalf of 4 ra 5Srwm COming iet ' black ' Though [smaller, it is very similar to 

dimensions : Length, 1*86 mm. ; greatest ventro-dorsal dia* 

• mn J’ ’ neatest transverse diameter, 1 mm. 
dama j° n 0 l )U Pa^ existence doubtful — possiblv not longer than thirty 

t'ZZT* , mh J U ,919 ' “"J imagine., emerged 10th August, 1919 

day,. Dehiscence similar to that of A. umbrina, and fly 
goapes from mine by means of minute slit in side of leaf near base. 
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(15.) Agromyza flavolateralis n. sp. (The Whiteywood-fly). 

■*> Imago. 

Male. Frons about one-third width of head, yellow ; ocellar triangle 
black ; antennae orange, arista pubescent, black ; proboscis, palpi, and 
genae yellow ; occiput black ; eyes dark brown ; each orbit with four 
bristles ; ocellar bristles shorter than post-vertical pair. 







Fig. 1. — A. flavopleura, pupa, lateral view. 
Fig. 2. — The same, dorsal view. 

Fig. 3. — A. umbrinella , pupa, lateral view. 
Fig. 4. — The same, dorsal view. 

Fig. 5. — A. clianthi, pupa, lateral view. 

Fig. 6. — The same, dorsal view. 

Fig. 7. — A. citreifemorata, pupa, lateral view. 
Fig. 8. — The same, dorsal viewr 
Fig. 9. — .4. flavolateralis , pupa, lateral view. 
Fio. 10. — The same, dorsal view. 

(Camera-lucida sketches; 


Fig. 11. — A. umbrina. pupa, lateral view. 
Fig. 12. — The same, dorsal view. 

Fig. 13. — A. flavocenlralis, pupa, lateral view. 
Fig. 14. — The same, dorsal view. 

Fig. 15. — P. elimatadi, pupa, lateral view. 
Fig. 16. — The same, ventral view. 

Fig. 17.— P. albiceps, pupa, lateral view. 
Fig. 18. — The same, ventral view. 

Fig. 19. — A. umbrosa, pupa, lateral view. 
Fig. 20. — The same, dorsal view. 

all to same scale.) • • 


Thorax black, shining; lateral margins in front of wing-bases and 
sutures of pleura, broadly greenish-yellow ; scut^llum obscureh pa « h. 
centre ; two strong posterior and two weak anterior purs of dorao-centra s. 
Abdomen very dark grey to black ; .vcntro- lateift 1 margins narrows 

mm grey-greenish. ! 
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Legs dark with knee-joints and bases of tarsi paler, yellowish. 

Wings (fig. 23) greyish, veins fuscous; calyptrae grey, fringes fuscous; 
costa to apex of fourth vein, the latter ending in tip of wing ; penultimate 
section of the fourth vein about one-tenth as long as ultimate. Halteres 


pale yellow. 

Length, 2 mm. Female slightly larger than male, but otherwise similar. 

Type in author’s collection ; reared from mines obtained in Botanical 
Gardens, Wellington. 

Distribution. 

- First discovered in Botanical Gardens, Wellington. 22nd June, 1919. 
Fairly plentiful in Wellington, and has also been found in Wanganui dis- 
trict. Not yet, found in South Island. Imagines appear in October and 


November. 


Food-plant. 


Melicyfus mmijlorus (mahoe, whiteywood). 


Egg-laying and Larva. 

Ova laid singly in minute pockets beneath under-cuticle of leaf, 
generally in vicinity of midrib, in distal half of leaf. 

• ;^ u ^'l= rown ^ arva length, 3 mm. ; pale green, shiny, darker posteriorly 
with touch of yellow ; cylindrical, bluntly rounded caudad, slightly attenu- 
ated eephalad ; respiratory processes black. Larva undergoes three stadia, 
duration of which are not known, but situations of moults in mine are 
given in next paragraph. Mandibular sclerite possesses but two teeth in 
wi ^ * ns tars. Larval existence of about twenty-one days’ duration. 
VVhen fully fed it cuts a semicircular slit in upper epidermis of leaf at end 
o mine and pupates amongst vegetation near or on ground. In breeding- 
r is es arvae always pupated under cover of leaves, and pupation occurred 
>vit in a few hours of emergence from mine ; in dishes provided with fine 
sane am earth many of larvae pupated on surface of this, but never pene- 

mto it. Pupation has never been found to take place within mine. 

The Mine. (Plate 41, figs. 3, 4, 5.) 

Mint a conspicuous white or pale-green gallerv on upper side of leaf. 
JMmre mine is close under upper cuticle, first 3 cm. or 4 cm. being much 
c oser against cuticle than the rest, and consequently white in colour 
am 8 g ty more conspicuous. After second moult, which occurs when 
mine is a out 3 cni. long, colour of fresh mine is pale green, owing to larva 

minm eeper and thin layer of leaf-substance intervening between mine 
» C ^ discoloration of leaf external to mine. Gallery widens 

abo !! t °*5 mm. at. start to 3-4 mm. at termination ; margins 
t/i t»nrl ° W X 8 ^ a j |°P e d ; direction more or less erratic and angulated 
urln f ? OW coarser veins of leaf-at. times mine may be much looped 

Where portions of 

• _ /\r1i 


, inAtt u , — ^ > Vina ux it*ai — aT Times nun 

i A , „ ’ ^ m& 7 send out short blind branches. .. , 

. , ha PP e " *0 cross first 2 cm. or 3 cm. they do not anastomose, 

nn ■’ 1 lx _ ; a in Inner axis 


later portion passing beneath earlier. 


nf 1 ,uf 1 ueneattl earlier. General trend of mine is m long 

then tilnln.- i * 18 ra rely crossed except bv later portion of mine, - 

from qt r, f ' ° n ^ third. First moult occurs at a point about 1 

S? f n a , rt ; po8 ! t,on f s of moults easily found by holding leaf up agai* st 
ugnt and seuwtog nhn r y n g 0a j lfL^d-iona • where 


thoeio x ° . . — t'uoxjtugeai sKeieton witn nanu-ivuo 

leH S fr,l »l are ; ,un ' “ Wl1 be notice<l that in immediate vicinity 

less fraaa than elsewhere, and mine at this point may be slig' " 


enlarged 
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on one side. Roof of mine slightly domed over larva. Frass deposited 
in semi-viscid state, scanty, dark green to black ; in early part of mine it 
occurs in two thin parallel more or less interrupted lines of minute granules 
along sides of gallery , later deposits are larger and more or less smeared 
o% ei i oof of mine, and are usually placed alternately towards first one 
side of mine and then the other. “ Herring- boning ” very plain. Under 
adverse conditions, as when leaves are picked while larvae still very young, 
there is a tendency for mine to become longer than normal, more tortuous, 
branching, and deeper in tissues. Colour of mine on underside of leaf a 
shade paler green than elsewhere, and but for this there is little evidence 
of it here. Rarely more than two or three mines in any one leaf. Average 
length of mine about 9 cm. Mines should be looked for during September. 



Fig. 2!. — A. umbrinn . 

Fig. 22. — A. umbrineUa . 
Fig. 23. — A. f avoid ter alls. 
Fig. 24. — A. flavocentralis. 
Fig. 25. — *4. umbrosa . 


Fig. 26. — -4. citreifemoratei. 
Fig. 27. — A . clianthi . 

Fig. 28. — A. flawpleura. 
Fig. 29. — P. albiceps . 

Fig. 30. — P . clematadi. 


(Camem-lucida sketches; all to same scale.) 


The Pupa . (Figs. 9, 10.) 

Formed by hardened larval skin. At time of pupation larva ejects all 
unutilized food-material in form of a green fluid, and this serves to cement 
puparium to its support. Colour of pupa grey-brown ; in some instances 
almost jet-black, due as a rule to presence of a parasite. Dorsum somewhat 
humped in region of fifth and sixth segments ; cephalic extremity bluntly 
pointed : laterally anterior segments are slightly expanded about mid- 

lateral line to form on either side of puparium a bluntly-rounded ridge 
or shoulder bearing the horizontal suture. xVnterior respiratory processe^ 
situated close together dorsal to suture ; they are short, with small black 
expanded tips, and directed upwards and forwards. Segments moderafcelv 
rounded, narrowed cephalad, marked with ifeunute annular striae, an< 
minutely pitted in intersegmental regions ; dorsum of each segment ears 
a shallow pit in mid-line close against caudal margin. Last segment large , 
postero-dorsallv it bears posterior respiratory processes, which are directe 
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backwards, and are stouter and farther apart than anterior pair, but, 
like these latter, have black expanded tips ; below and lateral to post- 
respiratory processes is a small prominence on either side, and between 
and below these is situated the posterior aperture. 

Average dimension: Length, 1*86 mm. ; greatest transverse diameter, 

1*04 mm; greatest height, 0*89 mm. 

Duration of pupal period normally eighteen days. Dehiscence similar 
to that of other species already described. 


(16.) Agromyza flavocentralis n. sp. (The Veronica Gallery-fly). 

The imago. ' m 

Male. Eyes dark reddish-brown; occiput and ocellar triangle black; 

{tons lemon-yellow ; area at base of antennae, scape, pedicel, and arista 

black, terminal segment orange ; clypeus black ; proboscis and genae 

lemon-yellow, palpi darker ; three strong bristles along each orbit (some 

specimens possess a fourth weak pair below) ; ocellar bristles as long as 
post-verticals. 

Ihorax black, shining ; dorso-lateral margin in front of wing-base 

yellow, pleura very narrowly yellow on sutures ; setulae between dorso- 

centrals long and sparse, forming 3-4 irregular series ; anterior two pairs 

of dorso-centrals weaker than the two posterior pairs ; scutellum broadly 
yellow in centre from base to apex. 

Abdomen black ; intersegmental incisions showing pale-yellowish when 
abdomen is distended ; ventro-lateral margin pale-yellowish. 

; apices of femora yellow, first three joints of tarsi darflrl 

v * 

Wings (fig. 24) pale-greyish, veins black ; penultimate section of fourth 
vem as long as ultimate section of fifth, penultimate section of fifth veUl 
Ov®l Ofbe-JkttQ'gs long as ultimate. Halteres yellow. 

ength, 2-75 mm. Female slightly larger than the male. 

ypz in author s collection ; reared from mines obtained in Botanical 

hardens, Dunedin. 

i Am! i t0 1)6 widel - v distributed. First found on Mount Egmont, at 
J,WU-4,000 ft. (common), January, 1917, and again in April of same year, 
ms also been found since at Wanganui, Wellington, and Dunedin (common). 

, ’ , a P e -Y , 8 sen ^ me mines from Governor’s Bay. and reports it common 
a ou nstchurch. Mr. C. 0. Fenwick secured mines on Milford track 
in January, 1921. Imagines may be caught on food-plant throughout 

summer months. v 1 


Food-plants. 


GTOMott s^ictjfofici (korom i ko), V. sveciosa, and a large number of ^ 

larger-leaved hybrid veronicas. 6 


Egg-laying and Larva. 

j! a fli y in small pockets beneath under-cuticle of loaf, 

t _? in half. Duration of egg stage possibly not longer t f 

, favourable conditions. Roy- pockets soon become 

CO oured, dark brown to black, and are then very conspicuous on bo 

° H,e ^ can oas ilv be distinguished from similar ®P9 

B^r Jb jg by the sma11 trans parent centre. They are often to b. 
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found in short scries, half a dozen or so, and none of these may contain 
an ovum , they have been made by the same individual for purposes of 
efre lent onl\ . the exuding sap from the freshly punctured hole being 
eagerly sucked up. The majority of the “ egg- pockets ” are really con- 
structed for this purpose — apparently a common habit among most leaf- 
mining flies. 

Full-grown larva— length 4 mm., pale-yellowish anteriorly, dark green 
posteriorly, shiny. Larval existence from two to four weeks under favour- 
able conditions. Number of instars three ; number of teeth on mandi- 
bular sclerite in each instar two. Length of pharyngeal skeleton, exclusive 
of mandibular sclerite— first instar, 0-18 mm. ; second instar, 0*25 min. ; 
third instar, 0*37 mm. Length of mandibular sclerite — first instar. 
0*05 mm.; second instar, 0*08 mm. ; third instar, 0*1 mm. First moult 
occurs at a point in mine about 1*5 cm. from start, second moult about 
5-6 cm. from start. 


The Mine. (Plate 38, fig. 1 ; Plate 40, figs. 1-3, 5.) 

A long, narrow gallery, margins practically parallel except in last two 
or three centimetres, where mine widens considerably and margins become 
irregular and scalloped. Mine close against upper cuticle of leaf throughout 
its whole extent ; little indication of it on under-surface, but above it is 
most conspicuous. Course irregular and serpentine, frequently markedly 
vermiform in character, contiguous loops running so close as almost to 
form a blotch of the whole. Total length of mine averages about 14 cm. 
First one or two centimetres frequently closely looped around egg-pocket 
arid w r ould appear to be wound spirally round it for six or seven turns, and 
in some of the larger fleshy-leaved veronicas this is actually the case. 
“ Herring-boning,'’ caused by the manner of feeding, is a very marked 
characteristic (see Plate 38, fig. 1), and makes the mine a most beautiful 
object when viewed by transmitted light with the low powers of a micro- 
scope. In the long narrow-leaved veronicas it is usual to find gallery 
following margin of leaf very closely ; midrib forms a barrier in its proximal 
two-thirds. Occasionally gallery is closely looped upon itself across one- 
half of leaf, and area is just saved from being a blotch through intervening 
walls between the loops not being broken down ; this type of mine frequently 
occurs when egg has been laid in vicinity of tip of leaf. Mine conspicuous 
on account of its dark colour, the cuticle covering it rapidly dying and 
becoming brown, and the frass showing darkly through it all along, causing 
the mine in its freshest portion to appear a darker green than surround- 
ing leaf-surface. Frass not abundant ; very dark green when fresh, but 
rapidly becomes black ; deposited in a semi-fluid form, and occupies one or 
other side of mine in an interrupted line of small particles which adhere 
chiefly to roof of gallery. Frass-line does not keep to same side of min«* 
throughout its length, but alternates in longer or shorter lengths, first on 
one side and then on other : where the mine is closely looped frass-lim* 
may occupy left side along one length and right side in next, this being due 
to the fact that the larva mines upon its side, and when it makes a sudden 
change of direction it has to turn over upon the opposite side, by so doing 
avoiding doubling upon itself in a narrow passage. Seldom more than 
one mine in a small leaf, though a large leal mav contain two or three. 
Wh en full-grown, larva emerges bv semicircular cut in epidermis of leaf at 
end of mine ; in almost every case escape is made through roof of gallery. 
Position of moults can easily be found as before. 
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From an examination of the mines it would appear that there is , a 
distinct variety of this fly, for the following constant type has often been 
found. Mine a rapidly- widening pear-shaped gallery (see Plate 40, fig. 5), 
very dark coloured at apex and in central portion and pale along margins. 
Frass deposited in central line only, except in very early part, where there 
is tendency for it to be in two rows. “ Herring-boning ” occurs transversely 
across mine in close outwardly convex curves. Margin of mine slightly 
scalloped. Frequently terminal centimetre or so considerably narrower 
than middle portion. Average length of mine 4-5 cm., greatest average 
width 8 mm. Larva almost invariably escapes from mine through lower 
cuticle. Larvae slightly heavier built with a somewhat heavier pharyngeal 
skeleton than the long narrow-gallery type ; pupae darker in colour and 
slightly larger, and in the breeding- jars were far less securely attached to 
their support. The mine, however, is a very distinct feature. A long 
series of both flies have been reared, but superficially show no differences, 
so one hesitates to go further at present than simply state the facts. 


The Pupa. (Figs. 13, 14.) J 

After emerging from the mine, larva pupates on or near ground ; in 
breeding-jars larvae never penetrated beneath surface of sand. Pupa is 
pale amber in colour ; dorsal outline well rounded ; segments moderately 
rounded, shiny, unsculptured, possessing microscopic spines cephalo-laterad> 
slightly produced cephalad in mid-dorsal line. Antero-lateral “shoulder 
not well developed. Anterior spiracles short, black, and relatively close 
together; posterior stout, black, on strong tubercles, and relatively wide 
apart. Posterior ventro-lateral tubercles well marked. Anal aperture on 
a small elevation ventrad. 

Average dimensions : Length, 2*41 mm. ; greatest ventro-dorsal diameter, 


1*17 mm. 


greatest transverse diameter. 1*21 mm. 
Duration of pupal stage : 


field* 


The following dates are 

book: Larvae pupated 6th January emerged 30th January = 24- dayn> 
1st July to 30th August = 60 davs ; 20th March to 28th April = 30 days. 
Dehiscence identical with that of species already described. 


(17.) Agromyza umbrosa n. sp. (The Small Veronica Gallery-fly)* 

The Imago. 

Male. Frons and genae green-yellowish, covered with a minute h . 
pubescence ; eyes dark-reddish ; occiput, ocellar triangle, antennae, an 
palpi black ; each orbit with four strong bristles, the lower two converge 
across the face, the upper two erect ; ocellar bristles as long as or 
longer than the post-verticals ; arista pubescent ; third joint of ante 


as long as second ; proboscis greenish-yellow’. 
Thorax black, shining ; lateral margins 


front of base of 

an obscure broad an 

the 


and pleural sutures, greenish; scutellum with . 

posterior band of greenish-grev ; four series of setulae between t e 
pam, oi dorso-centra Is ; anterior two pairs of dorso-centrals only 

£$aujp than the posterior two pairs. • _ pf 

Abdomen very dark grey’ to black on dorsum ; posterior margin^^ 


tergites greenish ; sides yellowish-green ; under-surface dark 


grev 


yellowish-green intersegmental regions. 
Legs entirely black. 
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Wings (fig. 25) pale-greyish, veins darker grey ; ultimate section of 
fourth vein eight and a half times as long as penultimate section, the latter 
one-fifth as long as ultimate section of the fifth ; penultimate section of 
fifth two-thirds as long as ultimate. Halteres very pale lemon-yellow. 

Length, 2 mm. ; length of wing, 2 mm. 

Type in author’s collection ; reared from mines obtained in Botanical 

{Gardens, Dunedin. 

Distribution. 

Has only been found in t he Botanical Gardens, Dunedin. Larvae starting 
mining in early November started to pupate beginning of December, 
imagines emerging about 22nd December. 

Food-plant. 

Apparently confined to Veronica monticola. 

■ * ' JUgg-laying* and Larva. ' 

Egg laid in a small pocket under lower cuticle of leaf, almost invariably 
within 1 mm. of extreme tip and about half-way between midrib and outer 
margin. 

Full-grown larva, length 3 mm. ; yellow in anterior half, dark green 
posteriorly, shiny. Larvae have been found mining in February, March, 
and November. 

The Mine. (Plate 40, fig. 4.) 

A simple gallery, varying in length from 2'5 cm. to 4 cm. Larva, on 
hatching, mines at once to upper surface of leaf, and thenceforth mines 
closely under upper cuticle. At first the gallery closely follows outer margin 
of leaf as far as its basal quarter, and then turns back between its previous 
course and midrib, which forms a barrier till larva is fairly matured ; 
enclosed between these narrow limits practically all the leaf-substance 
between the two cuticles is removed ; soon the larva is able to break 
through midrib, generally near apex of leaf, and continues mining in 
opposite half, there being no indication of this portion of mine on the 
underside of leaf. Gallery usually terminates about half-way down leaf, 
occupying entire width of this half between midrib and margin. Colour 
of mine very dark brown, lighter around margins ; dark green over 
terminal part while fresh, very dark towards midfile owing to frass. 

Herring-boning ” not very marked. Fresh mines appear somewhat 
swollen and stand out in relief. Frass black, rather scanty, deposited in 
a semi-fluid condition on both floor and rcof of mine. In th^ narrow 
gallery at start it occupies two thin more or less interrupted lines, one 
on either side of mine, close to margin ; this double formation is practi- 
cally lost in later wider gallery. Never more than one mine found in a 
leaf. When full-grown, larva makes escape through upper or lower cuticle 

indiscriminately. 

«*■£ The Pupa. (Figs. 19, 20.) 

Pupation normally occurs on or in ground, but not more than ^ in. 
below surface. Colour of pupa pale to dark brown. Dorsum rounded , 
ventral surface almost flat ; anterior end directed more ventrad than dorsad, 

bluntly pointed in lateral profile. 

Anterior respiratory processes short, slender, knobbed, almost as far 
apart as posterior pair, which are stouter with black expanded ends. Seg 
ments well rounded, shiny, covered with fine annular striae ) "ver_\ fine 
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and minute spines in intersegmental regions. Posterior ventro-lateral 
tubercles very prominent, can be seen in dorsal profile. Ventral aperture 
slightly prominent. Antero-lateral shoulder well pronounced as far back 
as transverse suture. Dehiscence as in other species already described. 

Average measurements : Leugth, 2-4 mm. ; greatest ventro-dorsal 

diameter, 1*1 mm. ; greatest transverse diameter, 1*3 mm. 

Average length of pupal existence, three weeks in normal conditions. 


(18.) Agromyza citreifemorata n. sp. (The Ngaio-fly). 


. 1 The Imago. 3 

Male. Frons, palpi, and genae lemon-yellow ; antennae orange, arista 

pubescent, black ; ocellar triangle and occiput black ; eyes dark blackish- 

brown ; each orbit with four bristles ; ocellar and post-vertical bristles of 
about equal length. 

Thorax — dorsum black, faintly shagreened ; lateral margins of meso- 

notum broadly yellow, pleura with sutures and upper margin broadly 

yellow ; four pairs of dorso-cent.ral bristles, anterior pair weak ; about six 

irregular series of setulae between dorso-centrals ; seutellum bright yellow 
in central two-fourths. 

Abdominal tergites black, with very narrow yellow posterior margins; 

ventro-lateral areas yellow, under-surface black. 

Legs lemon-yellow ; tibiae brownish medially. ' J! 

Wings (fig. 26) clear, veins brown, yellow at their bases ; fringes of 

calyptrae fuscous. Halteres yellow. Last section of fifth vein twice as 

long as preceding section and four times as long as penultimate section of 
fourth vein. 

Length, 3 mm. Female similar to male, with exception of being slightly 
larger. idhifiM Nt; j • | .r 4 > 

Type in the author’s collection ; reared from mines obtained in St. John." 

Hill Reserve, Wanganui. 

Distribution. ' - 

First discovered in St. John’s Hill Reserve, Wanganui, 21st June, 191b 
and has been found there every year since. Botanical Gardens and T^nw 
awk Lagoon, Dunedin (common). Mines have been sent to me 
r. Tapley from Gov'ernor’s Bay, Christchurch (scarce). Although wide y 
l-'tributed, bv no means common except in restricted localities. Imagm®® 

appear in September, November, and January. 



Food-plant. 


ngg-iaying and Larva 


Ova laid singly in small pockets beneath lower cuticle of leaf. Usually 

pockets, all containing ova. very close together. . 

full-grown larva 4 mm., long, pah- greenish-yellow, shiny, 

pos norly , mandibular selerite has onlv two teeth in all three ius 
nngt of pharyngeal skeleton, exclusive of mandibular selerite — fi 18 ^ , ^ 
13 mm — third instar, 088mm Tftn2th 

second instar, 


1M , , *9 w Him. , imiu Ji 

mandibular selerite— first instar, 0-035 mm. : 

l ^ s ^ r > 0-09 mm. First moult occurs at 
start of mine, second usually within blotch. 


0-06 mm- 

a point a bout 
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The' id me. (Plate 39, fig. 4.) 

Disturbing influences being absent, the mine of this fly is a narrow 
gallery throughout, tortuous in direction, but rarely vermiform that is. 
looping closely back and forth upon itself. It is a usual and marked 
characteristic for several closely adjacent egg-j»ockets to contain ova of 
same age, undoubtedly laid by same parent ; these hatch together, and 
larvae tunnel along under upper cuticle of leaf ; galleries extremely narrow, 
black with contained frass, their directions slightly tortuous but prac- 
tically parallel with one another. At the end of 1 cm. first moult takes 
place, and galleries then begin to develop short blind branches ; these 
from the several mines meet and intermingle, and so is formed a large 
irregular blotch. The larvae, however, do not work in common ; each 
strives to maintain its own gallery : the blotch is a fortuitous st ructure. 

Frass relatively plentiful, black, semi- viscid. Colour of blotch dark grey- 
brown in older parts, dark green where fresh, with pale margins. 

Mines conspicuous objects on upper sides of leaves ; blotches are from 
1 sq. cm. and upwards in size. Individual galleries may average 7 cm. 
in length. Midrib forms no obstacle. “ Herring-boning " not as heavily 
marked as in mines of veronica-flies. Full-grown larvae escape through 
small slit in upper cuticle. Margins of gallery very irregular. The dry 
cuticle over blotches soon becomes much wrinkled. 


Leaving mine, larva descends, but does not appear t<> enter ground. 
Colour of fresh pupa light yellowish-brown, but within twenty-four hours 
black. Dorsum evenly -rounded : cephalic extremity bluntly pointed : 

segments narrowing from behind cephalad, not prominently rounded, 
sculptured with fine annular striae and very slightly hollowed anteriorly 
in mid-dorsal line. A single row of minute dark-coloured dots between 
segments. Anterior respiratory processes small, short, and close together ; 
posterior pair large, mushroom-shaped, or prominent tubercles. Antero- 
lateral shoulders not developed. 

Average dimensions : Length. 2'79 mm. ; greatest dorso-ventral dia- 
meter, 1*17 mm. ; greatest transverse diameter, 1*38 mm. 

Duration of pupal stage, twenty days and upwards. 


(19.) 


clianthi 


Clianthus-flv). 

* v 


Male. 


Frons, palpi, genae, and proboscis yellow ; antennae^darkor 

yellow, brownish above ; arista black, pubescent ; ey 
brown : 



verv dark reddish- 


occiput and ocellar triangle black ; each orbit with three strong 
bristles ; ocellar bristles weaker and shorter than the post- verticals . 

Thorax dark grey upon dorsum, lateral margin in front of wing-base 
broadly yellow, pleural sutures yellow ; four pairs of dorso-central bristles, 
anterior two pairs much weaker than posterior, setulae between them long 
and sparse, arranged in two irregular series ; scutellum broadly yellow 

from base to apex. . 

Abdomen dark grey above, posterior margins of Sughliy 

yeflowish ; lateral margins yellow. . 

Legs — femora yellow, brownish near costa ; tibiae and tarsi dark 

brownish-grey. 

Wings (fig. 27) pale-greyish, veins black, extreme Iw te ywlowish , 
halteres lemon-yellow: penultimate section of fourth \ein one-sixteenth 

as long as ultimate, and one-ninth as long as ultimate section of fifth. 
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Length, 1-5 mm. Female similar to but slightly larger than male. 
Type in author's collection ; bred 


from mines obtained in Virginia 


Reserve, Wanganui. 


Distribution. 


First discovered in Virginia Reserve, Wanganui, in September, 1915, 
and found there commonly every year since. Has also been found at 


Heretaunga (Trentham) and Dunedin. 


Imagines 


appear to be most 


common in September, November, and following summer months. Pro- 
bably three or four generations. 


Food-plant. 

Clianthus puniceus (parrotsbill, kaka-beak). 


Egg-laying and Larva. • % 

Ova laid singly in small pockets constructed beneath under-cuticle of 
leaf, and usually close to outer margin. 

Full-grown larva yellow in colour, shiny. 2 mm. in length. Duration 
of larval stage probably not longer than two to three weeks. Three 
stadia. Mandibular sclerite possessing only two teeth. 


The 3d me. (Plate 38, fig. 2 

A small simple expanding gallery on upper side of leaf throughout. 
Width increases gradually from about 0-2 5 mm. to about 2 mm. ; average 
length, 3—4 cm. Mine as a rule follows margin of leaf more or less closely* 
being directed first towards apex, and, crossing midrib here, passes on 
down opposite half of leaf, terminating, after a slightly serpentine course, 
in vicinity of base. Margins irregular in outline, but blind branches never 
present. Colour light-green wdien fresh, white later. Little or no indica 
tion of mine on underside of leaf, excepting, of course, the egg-p° c kets, 
t e majority of which never contain ova. Frass deposited in minute 
semi- viscid masses, dark-green when fresh, but soon becoming black an 

1 lepositioneot 


clearly showing through transparent cuticle covering mine; deposition o 
frass very characteristic, occupying two almost parallel interrupted 
o granules increasing in size as mine expands, and occupying central pay 

nf (yaiiortr • ■ * » . . 


m ~ t c* UIUIO UAWHlIU.'Jj a M u v VV U ^ , In 

o gallerv , this causes mine to assume a darker tone in centre, with p 
margins. Larvae emerge from mine when fully grown, cutting a sin , 

. j . . . C 7 - — Two or more larvae may 

tw md mining in same leaf, though as a rule there is but one larva o 


semicircular 


but litt 


.v :*’» * it ^ . - The Pupa. (Figs. 5, 6.) 

Larva pupates amongst vegetation near ground. Pu] 
in mam features from those already described. Colour ] 
wgnients moderately rounded, smooth and shining ; 
segmen a regions are a number of microscopic spines; 

M produced caudad in mid-line. i x 

Average dimensions: Length, 1*93 mm. ; greatest ventro-dorsa 

me ^ r ’ mm. ; greatest transverse diameter, 1 mm. 

J-niration of pupal existence usually averages twenty to thirty 

Dehisrpnnn • ° : k 


aiv — . 

oil lateral ® 
dnrsallv segm 


da; 


ions 
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rLATK 38. 



Fig. 1. — Portion of a veronica-leaf heavily mined by A. flavocentrali*. Note ‘ herring 

i • >> • 4.1,^ lino f fr.asia find old i»iFi7-nnokf»ift srattAPPi 


boning ” within the gallery, the line of frass 
over the leaf. X about 4. (Camera-lueida sketch.) 


FlO. 2. — Mine of .4. rlianthi 


in n 


loof nf ('UntilkuA ntltltrtUS, 


ol^orootm icf w» ilrvn h /> 


line of frass. x about I. (( aniaiaJucida sk« h.) 

Fro. 3.— Mine of .4. umbritia in veronica -leaf ; Been by transmitted light. Note the 

heavy herring-boning.** The pale area at the start of the mine is caused 
bv the preliminary mining on the opposite side of the leaf. X about 4. 

* « " (Camera-lueida sketch.) 

Fig. 4. — A blotch mine of 4. umbnnft cut across transversely, showing in the interior 

the pupa attached bv its caudal thread to the floor of the mine. Great I \ 

enlarged. (Photo.) 
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Plate 39. 



Fio. I. 
Fig. 2 
Fig. 3. 
Fio. 4. 


Minos of P. albicep* in leaf of sow-thistle. Photo by direct^ contact. 

Mze. The small white scattered spots arc ” egg-pockets. fiiral * 

Mine of A. flavopleuca var. casta in leaf of Asplcniutn lucid uvu* ® 

Photo by direct contact. n I mH 

Mines of A, flavo pleura in Asplenium flaccid utn, Photo by dire® 
Natural size. 

Mines of A . citreifemorata in ngaio-leaves. About natural size. 
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Pi.atb 40. 



Fk;.s. 1, 2. Mine of A. fiavocentralis in veronica-leaf. 

Fio. 3 .— Sketch showing track taken by larva, fig. 2. 

Fig. 4 . — Mines of .4. urnbrom in veronica-leaf. 

Fio. 5. Mine of A. flavoeentralis in veronica-leaf. 

Fio. 6 . — Mines of A. umbrina in veronica-leaf. 

Fi, : . 7 . Mine of A. umbrineUn in leaf of Veronica Coleneoi, 

showing upper and under surfaces. 

(C’amera-lucida drawings. All natural size.) 
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Plate 41. 



Fu;s. 1, 2. Mines of P. dematadi in leaves of Clematis indivisa. rainifl orl ^' 

Fios. 2, 4, 5. — Mines of A . flavolaleralis in leaves of whi toy wood ( Mel^cy 1 

( Camera- lucida sketches. Natural size.) 
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(20.) Agromyza flavopleura n. sp. (The Fern-fly). 


* L mago. 

Male : Frons, antennae, palpi, proboscis, and genae lemon-yellow ; 

ocellar triangle and occiput black ; arista pubescent, black ; eyes dark 
red : each orbit with three bristles and a number of long fine hairs ; ocellar 
bristles weaker than the post-verticals. 

Thorax black on dorsum, shining ; pleura almost entirely lemon-yellow, 
two blackish spots, one on sternopleura and a smaller one above bind 
coxae; scutelluni black, except at antero-lateral margins, where it is 
yellowish, as in adjoining part of thorax ; anterior two pairs of dorso- 
centrals but little shorter than the two posterior pairs ; about four 
irregular series of rather long setulae between dorso-centrals. 

Abdomen infuscated except at extreme base, and narrowly at extreme 
apex of each tergite ; under-surface yellowish. 

Legs — coxae and femora lemon-yellow, tibiae and tarsi grey-brownish. 

Wings (fig. 28) clear, veins dark fuscous, bases yellow ; penultimate 
section of fifth vein over three-fourths as long as ultimate, last section of 
fourth vein about five times as long as penultimate ; hal teres yellow. 

Length, 3 mm. Female similar to male. 

Type in author’s collection ; reared from mines obtained in Botanical 
Gardens, Dunedin. 

Distribution. 


found 


1 X X u U 111 ILi CL L ? T v- 111X1 ^ tv 11 y 1 1 v " * 

(fairly plentiful), and has been taken in same locality front time, to time 
since. Found also at Wanganui (scarce) and at Dunedin. Tr " arnr '““ 

_ . • 1 *11 1 t 1 


magtnes 


oIllVC/. XL U U1XU CllOV-f CIL* if au^ui^vti / *11 

procured by rearing from mines, and will be found emerging throughout 

■m ft « « A • 1 


summer months till April. 


Food-plants. 


Poly podium australe, P. Billardieri, Lomaria filiformis, Asplenium fric- 
cidam. 

Egg-laying ami Larva . 

Ova laid singly in minute pockets constructed beneath under-cuticle of 

leaves ; there appears to be no especially selected part. 

Full-grown larva when fully extended 6 mm. in lengt , just pnor to 
pupating 3*5-4 mm., cylindrical, slightly expanded cephalad in region o 
third segment ; light vellow, shining ; mandibular sclente in each of the 
three instars with but' two teeth ; anterior respiratory processes long and 
slender, about one and a half times the length of the mandibular sclente. 
Length of pharyngeal skeleton, exclusive of mandibular sclente— first instar 
0*19 mm. ; second instar, 0*29 mm. ; third instar, 0 •> nini. eng i o 
mandibular sclerite — first instar, $*08 mm. ; second ms ar, mm. , i 
instar, 0*13 mm. Durations of stadia not known - 


The Mine. (Plate 39, fig. 3.) 


Mar <nns 


Linder favourable conditions, a long, narrow, tortuous gallery, 
fairly regular. Owing often to narrow fronds gallery is so much mvo.yeu 
as to become in many cases, and especially in A. facet urn a o co\t rin* 
almost the entire leaflet. Constructed closer against lower cuticle than 
upper, but just as conspicuous on one side as ot er. o our pa e 
becoming white, generally slightly discoloured brown is in rt^ion o 
pupa and at tips of leaflet* Frass dark green to black, very scanty, 


16 — Trans. 
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irregularly scattered throughout mine, can be easily seen from exterior, 
and mostly deposited against roof of mine. Oallerv may extend into stalks 
of fronds. In longer and larger leaves of L. filiform is gallery is seen at its 
best, attaining an average length of 12-18 cm.. Frequently several larvae 
mine in a single leaf. 


The Pupa. (Figs. 1, 2.) 

Larva pupates within mine in terminal portion. Pupa firmly cemented 
to roof of mine (occasionally the floor), and dorsal halves of first three and 
a half segments become flattened to form a definite head-plate, exposed 
to exterior of mine, a small flap of cuticle being uplifted here. Pupa is 
flattened dorso-ventrally ; greatest diameter about sixth segment ; rounded 
anteriorly ; bluntly pointed caudal extremity interrupted by the two 
tubercles bearing posterior spiracles. Segments barely rounded, of almost 
equal length, sculptured with remarkably fine annular striae, shiny; a 
single line of small dark spots between each segment. Hinder segments 
slightly produced anteriorly in mid-dorsal line ; there is, of course, no 
antero-Iateral shoulder. Head-plate bears near extremity the two anterior 
respiratory processes ; these are dark brown, elevated, directed upwards 
and laterally, each on a distinct tubercle, and they are as far apart as 
posterior pair ; these latter are shorter, directed backwards and down- 
wards, and not expanded at tips, dark brown in colour at tips. Colour of 
pupa very pale amber, yellowish posteriorly*. On dorsum a more or 
well-marked median stripe of darker brown, commencing about the next 
to last segment and gradually expanding cephalad ; head-plate light brown 
wltJlria delit&td stripe of ground-colour. 

Average dimensions ; Length, 3-24 mm. ; 

O' 86 mm. ; transverse diameter, 1-21 mm. ; length of head-plate, 1 min* 

Average duration of pupal period, twenty-five days. On dehisceflo® 

dorsal, aettd-plate, with its respiratory processes, is lifted up, allowing “} 

to escape ; also a slight amount of splitting ventrallv around trsns'eise 
suture. 6 ' ■ 


less 


dorso - ventral diameter, 


(21.) 4$iemyza flavopleura var. casta n. var. 

■ *• - ’ ' <>.. Imago. 

Mdo differs from preceding species in having no blackish spots on plenf® 

Length, 3 mm. Female similar to male. 
yp e in author s collection ; reared from mines obtained ^ wm|| 

Gardens, Wellington. 

Distribution . . 

ffiist discovered in Wellington Botanical Gardens, 19th June, 1^- 
Has also been found at Karori, Days Day, and Petone, but so far 
recorded outside environs of Wellington. Imagines emerge Se2&°Cfl 
anuary, probably throughout summer. Uncommon. 'iJB 


4splemum lucidwn. 


Food-plant. 
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The Mine. (Plate 39, fig. 2, and text-figs. 31-34.) 

» g narrow conspicuous white gallery, its margins 
more or less even, blind branches frequent. General course of mine more 
or less influenced by ribs of leaf. Galleries, usually two or more in a leaf, 
extend aimlessly over surface, rarely following outer margin of leaf, and 
cross each other in all directions, rarely forming a blotch in so doing. 
Average width of gallery, 1*5-2 nun. Midrib appears to exercise but little 
influence, cuticle being frequently lifted from it in course of the mine. 
4 “ Herring- boning ” well but not heavily marked. Frass practically negli- 
gible, occupying thin broken line along one or other side of gallery. Entire 
mine close under upper cuticle and little evidence of it on underside. f i 
length, 15-30 cm. or more. 




Fig. 31. — Three complete mines of *4. flavopleura var. casta in a leaf of A . foctduTn* 
Fro. 32. — The work of four young larvae. 

Fig. 33. — A single mine, complete. 

Fig. 34. — The result of the mining operations of three larvae. 

(All tracings from actual specimens; about one^half natural size.) 


^ 7 • PHRTAe Pupa. 

Similar to that of A. flavopleura, already described. I he following 
differences occur .* Colour, excepting head-plate and spiracles, white : head- 
plate and anterior respiratory processes entirely dark rich brown, almost 
black ; tips of the tubercles bearing posterior respiratory processes dark 
brown, the processes themselves white ; a very pale yellowish line between 
each segment ; dorsal streak brown and confined to segment immediately 
behind head-plate, it is expanded and very dark anteriorly. Anterior 
respiratory processes as far apart as, or farther than, posterior pair, longer 

and more slender, slightly expanded at their tips. 

Average dimensions : Length, 3*38 mm. ; greatest ventro-dorsal diameter, 

0*68 nun. ; greatest transverse diameter, 1*29 mm. ; length of head- plate, 
0-68 mm. jqjrn:* 

Dehiscence exactly as in A. flavopleura. 

16 * 
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(22.) Phytomyza clematadi n. sp. (The Clematis-fly). 

The Imago. 

Female. Frons yellow, paler above ; ocellar triangle black, ocelli 
brown ; eyes dark red ; distal joint of antenna black above, brownish 
beneath ; arista pubescent, black ; first two joints of antenna yellow, 
pedicel obscurely blackish above; proboscis and genae pale lemon-yellow; 
palpi dark brown, somewhat circular ; occiput black ; each orbit with 
four bristles, the lowermost one very weak ; between the row of orbital 
bristles and the eve is a single series of small hairs not extending below 
third orbital bristle ; ocellar and post-vertical bristles strong, the latter 
almost as strong as inner and outer verticals. j 

Thorax — dorsum dark greyish-brown, very faint indications of three 
darker narrow antero-posterior lines ; four pairs of strong dorso-central 
bristles with two or three irregular series of setulae between the two anterior 
pairs ; scutellum dark grevish-brown, bearing four strong bristles ; a very 
narrow lateral line of pale green in front of base of wing ; pleural sutures 
narrowly and obscurely green. 

Abdomen dark grey above and below, pale green on sides ; narrow 
bars of pale green between segments. ' 

Legs — first coxae yellowish except for a small area of brown at base; 
first femora yellowish with obscure brownish darkening towards tibiae, 
second and third coxae and femora obscure! v brownish-yellow ; all femei®- 
tibia! joints yellow ; tibiae and tarsi dark grey, joints yellowish. 

Wings (fig. 30) pale-greyish, veins black ; bases of wings yellowish; 
knobs of halteres pale yellow, stems brownish. 

Length, 3 mm. Male similar to female, but slightly smaller. 

Type in author’s collection ; reared from mines obtained in bush * 
Opoho, Dunedin. j 

Distribution. 

Discovered first at Ravensbourne (Dunedin). 12th October, 1*H®> 

Mr. W. G. Howes ; since then it has been found to be plentiful throughou 
the Dunedin district. Has also been found at Heretaunga (Trenthjpn)- 


Food-plant. 

Clematis indivisa (puawananga. pildarero). 


Egg-laying and Larva. 

Eggs laid singly' in pockets constructed almost invariably benea&_. 
cuticle of leaves ; no apparent preference for any particular part. 
not so elaborately made as in P. albiceps , one diagonal thrust of 0 

into leaf- tissues being apparently all that, is necessary. Here also a 
number of pockets are constructed, but no eggs deposited tlntffltPy 
pockets become vpnr mnmimuHu both on upper a n( * 11 

Particulars of 


pockets 

surfaces. ; ; 5 1 * ► Y ,• 

Full-grown larva pale green ; length, 4 mm 
known. 


The Mine. (Plate 41, figs. 1, 2.) 


all 


lon g narrow gallery, averaging 1 -5-2 mm. in wi 
the ntal 2 cm. or so lies close beneath uppw 


width. Asj J* 


cuticle 
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Watt. Leaf-mining l meets of New Zealand. 

Direction of mine tortuous, and in small leaves markedly vermiform ; little 
tendency to formation of branches ; margins fairly even and almost parallel, 
colour conspicuously white except when covering cuticle is unite fresh 
then pale green. Neither veins nor midrib appear to be any barrier to 
larva at any stage of its existence. Margin of leaf rarelv followed closely 
except for very short, distances. At terminal part gallery widens slightly, 
and within this area larva pupates. Frass scanty, deposited in minute 
black semi-fluid spots in a single narrow line towards one si<b* of gallerv. 
Very little evidence of mine on underside of leaf, liarelv more than one 
larva to a leaf. Not only are leaves nearest ground attacked, but also 
those 15 ft. to 20 ft. up. Average length of mine, about 15 cm. 

- The Pupa. (Figs. 15, 16.) 

Pupa well cemented to floor and roof of mine. The two anterior 
respiratory processes are thrust through cuticle of leaf to exterior. There 
appears to be no decided preference for one side of the leaf or the other. 
Pupa flattened dorso-ventrally, and as viewed from above somewhat ovoid 
in shape; segments barely rounded, slightly roughened, and shiny, a slight 
shallow transverse furrow in centre of dorsum of each segment, both in 
front and behind ; a single row of minute spots and several series of 
microscopic spines in intersegmental regions. Ventral halves of first three 
and a half segments slightly flattened to form a “ head-plate,’’ and in 
consequence anterior end of pupa with anterior respiratory processes is 
directed ventrad ; respiratory processes are not here connected with “ head- 
plate,” as in A. ffavo pleura ; they are fairly long and slender, knobbed, 
fairly close together, and arise from a distinct tubercle. Posterior respira- 
tory processes stouter, about half the length of the anterior, farther apart, 
and barely expanded at their tips. Colour of pupa dark brown (dark amber 
in empty puparia), with a darker mid-ventral stripe which widens cephalad 
and is almost black at anterior end. Anterior respiratory processes black, 
and posterior ones very dark brown at their tips ; head-plate dark brown 
with an obscurely darker central band. Anal aperture slightly sunken. 

Average dimensions : Length. 2-7 mm. ; greatest ventro-dorsal dia- 

meter, 0*76 mm. ; greatest transverse diameter, 1 mm. ; length of ventral 

head-plate, 0-63 mm. 

Average duration of pupal existence under normal conditions, thirty 
days. 

On dehiscence the ventral head-plate breaks through cuticle of leaf and 
allows fly to emerge ; also a slight splitting dorsally around transverse 
suture. Unlike A. flavopleura, where dorsum of pupa is outermost — that 
is to say, next cuticle through which the anterior respiratory processes are 
extruded — in both P. clematadi and P. albieeps it is the ventral surface 
that is outermost. 


(23.) Phytomyza albieeps Mg. (The Thistle-fly). 

_ • _ 

Phytomyza albieeps Mg. : Miller and Watt, Trans. N.Z. Inst., vol. 47, 
p. 279, 1915. 

The commonest, and most widely spread leaf-mining fly in New' Zealand, 
its white galleries showing conspicuously in the leaves of the common 
sow-thistle. It has been identified at. the Imperial Bureau of Entomology 
as P, albieeps, and, as mentioned previously, it is quite possible that it is 


